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Executive Summary

to the Federally required transportation asset management plan (TAMRi3 TAMP

describes the condition of the National Highway System (NHS) pavements and bridges in
PuertoRicq identifiesPRHT@a Ay @dSadyYSyid aidNX GS3IAsSa G2 Yyl 3¢
their condition based on those strategies.

TK)\ 4 A& GKS tdzSNIi2 wioO2 | A IRRETNouryedrRpdateNd v & L2

For convenience, glossary of terms and acronyrass included imPAppendixA.

This TAMP addresses only the NHS routes in Puerto Rico. It does not analyze-NidNmutes
whicharetl8 Yl 22NARG& 2F GKS /2YY2y4gSHfUiKQa NRBIRgl &
miles out of a total of 4,851.8 total highway miles. While a minority of the overall miles, the NHS
carries most of the people and freight across the thirggabitedislands.

This TAMP covers Federal Fiscal Years (FFY) 2022 to 2032 and apdatdsg to Federal
regulatior? to the preceding TAMP approved in 20T%his documentlsorevisesa November

18, 2022 submission to the Federal Highway Administration (FHW&.p@ember submission
includesi KS RSOIFIAf YSSRSR (2 | RRNBaa ySg-ccl6E&RSNI €
analysis and risk analysis consider the impacts of extreme weather and resilidihose
requirements came in the Bipartisan Infrastructure Lallipassed in 202The November 2022

TAMP addressd resilience in its risk management section. This revised TAMP retains the risk
management chapter and adds additional resilience strategies in theyidie planning chapter.

Thus, this TAMP iswhatigh 6y | & a. B[ O2YLX Al yi oé

PRHTAsa public corporatiomunderthe Department of Transportation and Public Works (DTPW.)
CKAA ¢! at &adzLlJl2NIa GKS 5¢t2Qa YAaarzy |yR @OAa

GhdzNJ YA&Z&aAA2Y KFa& | f gl &a inedrbted tranSporRtdidsSsteth L] | Y R
that, together with the road infrastructure and the provision of services, facilitates the
economic development of Puerto Rico in harmony with the environment

We have the vision of leading Puerto Rico towards econom&ajament through an efficient
and safe transportation system in harmony with the environment, seeking to provide
AYYy20F GAQBS aSNBWAOSa |yR SEOStf SyOSo¢

The TAMP includes three objectives which are:

123 CFR Part 515.

223 CFR 515.13(a)(2)

323 USC 119(e)(4)

4 PRHTA informed FHWA in July 2022 that it was taking advantage of the option to submit a partially compliant TAMP
in November and a fully compliant TAMP in December. This option was offered in a May 5, 2022 memorandum from
I FNR Y&t 3 ClIrfistra@afor Inflastrac@iel G S | RY A
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OPRHTAWiIll implement datadriven lifecycle based pavement and bridge management
processes to achieve the condition targets and the desstade of good repai(SOGR)
enhance safety, increase resilience, and lowerdifele costs for managing pavements and
bridges.

PRHTAwill partner with the Metropolitan Planning Organization to communicate the targets
and incorporate asset managemebased projects into the Transportation Improvement
Program, the Londrange Statewide Transportation Plan, and the Metragoli
Transportation Plan.

PRHTAwIll collaboratewith stakeholders to communicate the importance of reliable and
sufficient funding to achieve condition targets and desi8®0GRo provide safe and reliable
bridges and pavements for the movement of peoatel Goodd @ €

The TAMP helps achieve the mission, vision, and objectives by developiogcldebased
investment strategies required taccomplistthem.

Currently, PRHT@& bl { LI @SYSyid FTyR ONARR3IS O2yRAGAZY
Additionally, the Interstate pavaents areexceedinghe Federal minimum allowable condition
of having no more than 5 percent of themRoorcondition.

| 26 SOSNE t dzSNII2 wAO2Qa bl { LI @SYSyYy il ®ootNAR o6 NA R
bridge area and the lane miles BborlInterstate pavements have declined substantially in the

past few yearsThis plan helps continue that progredsforecasts thaPRHTAwill achieve its

Interstate pavement targets within 10 years while sustaining its NHS bridges that already are
better than the tageted levels. A lonrterm goal forPRHTAs to improve NHS pavements and

bridges until they equal the average conditions nationwide.

PRHTAaces unusual challenges to its intent to achieve its condition targets and reach National
averages. Itiscontendh ¢ A GK (GKS /2YY2ysSEHfOaKQa ol y {1 NHzLI C
Fiona, as well as a series of earthquakes from 2019 to 20&®2iraldisasters not only damage
pavements and bridges, but they also consume the capaci®RHTAstaff and Puerto Rico
contractors. Despite those challengd3RHTAs moving ahead with aggressive strategies to not

only repair past damage but to achieve an oveBllGR

This TAMP includes a ¥@ar financial plan that is linked to the Statewide Transportation
Improvement Program (STIP) as well as theg@& Fiscal Plan approved in October 2022 by the
Financial Oversight and Management Board (FONE)¢ ! at Qa FAY I YOAIl £ LI |y
year investmentevelsfor the NHS pavements and bridg@he TAMP shate (1 KS Cha. Qa C
tfFyQa AyaSyd (2 o NISPGERInfadzIiesaine analyiichl piodessds thate &4 G |
PRHTAised for the TAMP were used to demonstrate to the FOMB how much investment was
needed to achieve 80GR
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The TAMP applies IHeyde planning to develop the detailed investment for preserving,
maintaining , rehabilitatingand where neededreconstructing or replacing critical assetis

TAMP embraces strategies to use preservation and rehabilitation as-mygémeans to extend

the life of pavements and bridges. Thedde® Ot S &G NI 6 S3IAS& & dzLILI2 NI { F
vision. They provide the lowesbst means for achieving the lotgrm condition targets needed

for a safe, resilient highway system.

Many uncertainties and riskece PRHTAs it strives to achieve its teyear objectives. At the

time this TAMP wasdeveloped inflation was unusually high. Rising prices threaten how many

bridges and how many miles of roadwBRHTAcan afford to improve. More hurricanes or

seismic &ents could further damage the highway system and complieR&TRE 20 2SO0 A O¢
Finding enough engineering firms to design the needed projects and enough contractors to build

them is another risk facingRHTAEach year, the FOMB approves an updated|figea. Any cut

Ay SELISOGSR Fdzy RAy3 0O2dzZ R i K NIbib TABIY assessés thoseat Q&
risks and identifies mitigation strategies to address them.

This TAMP provides the roadmap BRHTAO continue improving its NHS pavements and

bridges and to eventually reach ®OGRThe TAMP suggests annual investment levels and
recommends the type of treatment the STIP should include. This TAMP also forecasts the
condition levels expected to be achieved, while identifying the risks that coméhten that

F OKAS@SYSyliad ¢KS ¢! at & dzAsliddhjdetives wvidldl siso datifBimgli 2 w A
the National transportation goafsln short, this roadmap identifies a path fBRHTA0 achieve

a longterm SOGR

523 USC 150(b)
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Background

develop an asset management plan that includes at least the NHS pavements and bridges.
States could include additional assets if they chose. How&RHTAs only including in
this TAMP the NHS pavements and bridges.

I he FHWA adopted the asset management regulation in 2016 that requires each State to

Cl 21 NB3Idz | A Bty shallidevélépaasribleded asset management plan that
describes how the NHS will be managed to achieve system performance effectiveness and State
DOT targetsdr asset condition, while managing the risks, in a financially responsible manner, at

a minimum practicable cost over the life cycle of its assets. The State DOT shall develop and use,
at a minimum the following processes to prepare its asset managemeny§Y ¢

A performance gap analysis process

A life-cycle planning process

A risk management process

A financial plan development process

A process for developing investment strategies

arwdE

FHWA defines those terms in 23 CFR 515.5.

Performance gap means the gapetween the current asset condition and State DOT targets for
asset condition, and the gaps in system performance effectiveness that are best addressed by
improving the physical assets.

Life-cycle planning means a processgiimate the cost of managinan asset claser asset sub
group over its whole life witltonsideration for minimizing cost whif@eserving or improving
the condition.

Risk management means the processes fiathework for managing potential riskscluding
identifying, analyzinggvaluating,and addressing the risks to assets and sygtenfiormance.

Financial plan means a lotgrm planspanning 10 years or longer, presenting ai F 1S 5h ¢ Q&
estimates of projected availablgnancial resources and predictezkpenditures irmajor asset

categories thatcan be used to achieve State DOT targetsafset condition during the plan

period, andhighlighting how resources are expectediie allocated based on asset strategies,
needs,shortfalls, and agency policies.

Investment stréegy means a set aftrategies that result from evaluating variolesels of funding
to achieve State DOT targefisr asset condition and system performaneéfectiveness at a
minimum practicable coswhile managing risks.

623 CFR 515.7
CMATeam |Background xi
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With those processes State DOTi®duce for the TAMP eight sections. Those are shown in
Diagraml

d) 1. Asset Management Objectives

()) 2. Measures and Targets for Asset Condition

4’ 3. Asset Inventory and Conditions

. 4. Performance Gap ldentification and Analys

4’ 5. Life Cycle Planning Considerations

Q 6. Risk Management Analysis

@ 7. Financial Plan

l) 8. Investment Strategies

Diagraml: The Eight TAMP Elements

This document is organized around those eigleiments The TAMP was developed not only in
the format to satisfy 23 CFR Part 515 but it includes other elements that satisfy the Federal
requirements including:

1.
2.

It was developed with the best available datllected in 2021.
Its objectives align with the 3 S yrigsiénzand are consistent with the purpose of asset
management.

3. ltincludes the State targets for NHS pavements and bridges.
4.

It was developed with management system processes meeting the requitsnoér23
CFR 515.17.

CMATeam |Backgroun{l xii
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5. It is coordinated with planning by being shared with the losagge statewide
transportation plan development process but also is closely linked to the STIP.
Necessary data was collected from other NHS owners such as concessionaires.

Its investment strategies support achievement of the National goals established in USC
23 Sec. 150.

8. Itis coordinated with the Part 667 analysis of sites damaged during emergency events.

N o

The many other TAMP requirements that are met will be evident inrilvidual chapters.
Asset Management History

¢tKS NBOSyld KAail2NEB 2F FaasSdad YryFr3asSySyid Ay t dzS
GKFG adz33Sa0SR AYLINRGSYSyida Ay (#2017, BRHIAS Q& | 3
contracted with a consultant team that began work on the initial 20A8/P. As required, that

initial TAMP was updated in 2019. Several other very important and relevant efforts also began

after or during the development of those first two TAMPs including:

1. Bridge and pavement forecasting tools were developed to help fordaage pavement
and bridge conditions under different investment scenarios.

2. Those tools were used to inform the Financial Oversight and Management Board of the
investment needed to reach SOGRSince 2018, the FOMB has relied oa #nalyses
produced by those tools to influence capital investment levels necessary to achieve the
PRHTAondition targets.

3. PRHTAas developed a Pavement Data Quality Management Plan (PDQMP) to enhance
the quality and completeness of the pavemartndition data.

4. PRHTAas set the pavement and bridge targets requit®d23 CFR Part 490 and has
focused the FOMB financial analysis d#&MP investment strategies on achieving those
targets.

5. PRHTAas refocused its STIP development processes to align the STIP projects with the
investment strategieshwown in the TAMPThe STIP projects programed for FFY 2023 to
2026 include a mix of presvation, rehabilitation, and reconstruction projects aligned
with the investment strategies.

6. PRHTAired two consultant teams to oversee the delivery of the larger construction
program needed to achieve the asset condition targets and to invest all oF@dB
funds.

Although the TAMP is based upon the best available data, that data does not reflect damages
caused by earthquakes in 2022 nor hurricane Fiona. The full effect of those emergencies will not
be assessed until another year of d&aollected hroughout calendar year 2022.

CMATeam |Background xiii
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Coordinationwith Stakeholders

This TAMP was developed with input from the major concessionaire in Puerto Rico that manages
two sections of the Interstate. Metropistas of Puerto Rico provided information on its capital
planming,and it commented on the risk management analysis.

The developers of the statewide lomgnge transportation plarare alsobeing provided the
TAMR Anydata needed for the longange plan related to asset conditiorsslso beingprovided.
Also, thetargets included in the TAMP were coordinated with the MPO eatrlier in 2022.

A very important stakeholder is the FOMEongress established ito oversee the

I 2YY2y6SIfGKQAd SYSNHSYOS FTNRBY ol y{NHzZIJiOeod ! &
used b develop the TAM®Rere alsoused repeatedly to provide the FOMB with reports on how

much investment was needed to achieve the condition targets. The tools were used to produce

four investment scenarios in 202dr the FOMB. The FOMB adopted what was knas/§cenario

1 that was focused upon funding $OGRas measured by the Federal pavement and bridge
performance measures in 23 CFR Part 490. The Fiscal Plan for the Puerto Rico Highways &
Transportation AuthorityFRHTAFY 202& Y2051 expressly statesstdlosely based on Scenario

1, and that the intent is to achieveSOGR

Other Influences on the Asset Management Processes

The asset management plan is developed within a broader context that influPRidQ & | 0 A f A (¢
to deliver the TAMP investmentrstegies.

First, the hurricanes and earthquakes of recent years have required immediate emergency
response that has preventddRHTArom directing its full attention to the asset management
plan investment strategies.

Second,PRHTASs still delivering dacklog of obligated but undelivered projects that it must
construct under a memorandum ainderstandingdeveloped with FHWAnNsteadof focusing
solely on delivering projects tied to the TAMP investment strated®TAs also clearing a
backlog of old, obligated projects required under the Federal agreement.

Third, COVIA9 hit Puerto Rico particularly hard and led to montbisg shutdowns. The
pandemic delayed many of the projects anticipated in the 2019 TAMP.

Fourth, a longplanned revitalization of the Department of Public Works (DPW) is under way.
DPW ha received substantial new funding that vgteatly increas¢he maintenance efforts on

Puerto Rico highways. However, DPW is still gearing up for its role. The full contribution that the
maintenance efforts will have on the N30t yet known.

CMATeam |Backgroungl xiv
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Chapter 1. AssetManagementObjectives

Photo 1-1: San Juamdighways at Night

Transportation Authorit @ransportationAsset Management PlgiTAMP)in fulfillment

I his section describes the missjovision and objectivesthat guide theHighway and
of 23 CFR § 515(8)(1).

1.1 TAMP Objectives and theilignment with the Instiutional Mission
TheFederal TAMPPegulationrequiresthe establishment of objectives:

0Asset management objectives. The objectives should align with the State DOT's mission.
The objectives must be consistent with the purpose of asset management, which is to
achieve and sustain the desirsthte of good repir over the life cycle of the assets at a
minimum practicable cost

ThePRHTA AMPcoverspavements and bridgesithin the National Highway Systetm keeping

with Federal regulations, thassetmanagemenplanadoptsperformanceobjectivesthat support

thel 3 S yrigsiéndnd are consistent with the purpose of asset management.PRETAs a

public corporationundeil KS 5 S LI NG YSYyd 2F ¢NIyaLRNIFGAZ2Y |y
¢ KS 5¢t 2 Qamissidtend visiankae R
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a h dzNJ Y Asaadwkyd YeerKtdb develop and promote an integrated transportation
system that, together with the road infrastructure and the provision of services, facilitates
the economic development of Puerto Rico in harmony with the environment.

We have the vision déading Puerto Rico towards economic development through an
efficient and safe transportation system in harmony with the environment, seeking to
provideinnovativeda S NIJA OSa4 | YR SEOStf SyOSo¢

The mission and vision recognize the needA®&HTAO help Puerb Rico improve its economy
while investing in maintaining, preserving, and sustaining the transportation infrastructure
essential to the movement of people artdloods. This mission and vision are also integral to
revitalizingPuerto Ric@ka SO2y2Ye

In addtion to repairing damages from Hurricanes Maria, Fiona, and a series of earthquakes,
PRHTAulso is addressing a substantial backlog of unmet highway repair needs. The prolonged
recession in Puerto Rico, combined with a lack of a sustained maintenancamragmtributed

to pavement and bridge conditions that are well below national averages. The objectives and
targets included in this TAMP reflect another component of HIRHTQ & O2 YLINEKSyYy a A @S
to cost effectively achieve and sustain pavements andges in astate of good repairQOGR

Achieving and then sustaining conditions that meet or surpass these targets requires consistent
funding to support the investment strategies detailed in this plan.

Building from its missiolPRHTAdopted the objectives shown figurel-1. to guide its asset
management effort.

CMA Team Asset Management Objectivéd-2
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_ M a t w Iwil Implementdata-drivenlife-cyclebased

pavement and bridge managementprocessesto

s ﬂ achieve the condition targets and the desired

SOGR,enhance safety, increase resilience, and

e - lower life-cyclecostsfor managingpavementsand
‘ bridges¢

at wl will partner with the Metropolitan
PlanningOrganizationto communicatethe targets
and incorporateassetmanagementasedprojects

into the TransportationlmprovementProgramthe
POOR 600D LongRange Statewide Trans_portati(?n Plan, and
the Metropolitan TransportationPlang

at wl owill work with stakeholders to
communicate the importance of reliable and
sufficientfundingto achievecondition targetsand
desiredSOGRo provide safe and reliable bridges
and pavementsfor the movement of people and
goodse

Figurel-1: TAMP Objectives

1.2 Alignmentwith Other Plans

Thethree TAMP objectivealsoalign with thePRHT® &  Yeeatliypublished2045LongRange
Multimodal Transportation Plan (LRTP) dated December 204i& the 20192023 Strategic
Highway Safety Plan (SHER)ed July 24, 2019

The 2045 LRTP emphasizes the close connection between the TAMP and thantpng
statewide transportation plan. The lorgnge plan notes that it emphasizes asset management

"The next LRTP is planned to be published in 28idgilar to the process followed in the previous versithie new
LRTP will consider and will be aligned to the objectives and targets dfAi® 2032,
8 The SHSP is updatedery5 yearsby July 3%. The next update is duz024.

CMA Team Asset Management Objectivéd-3



Puerto Rico Transportation Asset Management Plan 2088al| December 29, 2022

to a greater extenthan before the passage of the Moving Ahead for Progress in the 21st Century
Act (MAR21.) The TAMP was one of four plans considered in the development of thedngg

plar’. Those are the Puerto Rico Complete Streets and Design Guidelines, CompeBanysile

and Pedestrian Plans, the Strategic Highway Safety Plan, and the Asset Management Plan.

The linkageswith the TAMP include the loryd y3S LJ I yQa OAGAYy3 27F | &
0N GS3Te G2 &adzZllR2 NI (KS 2062 SHliexddtdf nthfagingasl S St 2
operatingPuerto Ric®a G NJ YaLR2 NIP¢ K3 22 a8 aNISWADELIX [y Ay Ozl
objectives!!A i OA(GSa GKS ¢! at Qad o6 NARIEtincopRatesth®@S Y Sy
bridge and pavement targets, and itstes that after disaster recovery the highest priority is to

meet the bridge and pavement condition targets. The loagge plan also addresses the
importance of a resilient and reliable infrastructure in the objective 85 (2 awSRdzO
transportation inNJ & 4 NHzO (G dzNB Qa @dzf ySNIoAfAlGe G2 6A0GKad
NBaAfASyd I yR NB4TRel langraéhge Hlgnt aisb Suinhdiiged doNiB oféthe
investment scenarios generated for the TAMP to illustrate asset management investment needs
F2NJ GKS LX FyQa FANRG mn @SIENBROD

The TAMPis also aligned with the Strategic Highway Safety PBIHSP The SHSKs a

NBIjdZA NBYSY( FyR Yl 22 NdighaySaty IBipfaveneri Progkad (HSIP)2 | Q&
which objective is to improveonditions that can affect traffic safetg. K S { | { tisGoiiall GA & A 2y
users of the transportation system to move safely and effectively, while achieving the goal of
reducing fatalities and serious injuries caused by traffic crashes. This is in alignitiethe
202S00A@G®Sa 2F GKS ¢! at GKIGO AyOf &G pravide2z I OKA
safe and reliable bridges and pavements for the movement of peoplé&sandh P €

1.3 Alignment with State and National Goals

The TAMPobjectives align withithe purpose of asset management, which is to achieve and
sustain the desire@OGRver the life cycle of the assets at a minimum practicable'éagtile
consideing extreme weather and resiliené& Theseobjectivesled PRHTA0 develop the
processeshat support theachievemenbf resilient assets and sustain them into theure.

These objectives also contribute significantity other key Puerto Ricanobjectivessuch as
improving safety and enhancing economic development. Walkintained pavements have
better surface friction and feweauts, both of which improve vehicletspping distanceacndmake

92045 Puerto Rico Long Range Multimodal Transportation, Puerto Rico Highways and Transportation Authority,
December 2018, page 7.

102045 Puerto Rico Long Range Mutidal Transportation Plan (LRTP), Puerto Rico Highways and Transportation
Authority, December 2018, page 154.

111 ong range plan, page 162

121 ong range plan, page 212

13 Title 23, United States Code (U.S.C.), Section 119(e)(4), Section 11105, Bip#mis@ndture Law (BIL).

14 Long range plan, page 155

1523 CFR 515.9(d)(1)
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roads saferAlso, welmaintained roads reduce vehicle operating costs which increase when
pavements are rough or have potholes that increase vehicle damage and the need for repairs.
Good roads also support economicdevelopmentby making Puerto Ricomore attractive to
tourists and to industries that depend upon shippi@gods into, across, or out dPuerto Rico
Bridges inGood condition can be more resilient in the face of seismic activity and increasing
extreme weaher events.

PRHTAR assetmanagementbjectiveswill alsosavemoneyover the long term becauseGood

roads cost less. Itis much cheaper over the lifecycle of pavements and bridges to treat them with
low-cost maintenance and preservation treatments whdre tassets are irGood and Fair
condition as opposed to rebuilding them after they have deteriorated. A-malhtained bridge

can last decades longer than one that receives no maintenance. Maintenance and preservation
address small problems caused by rastl minor crackinghat will worsenandleadto afailed
bridgeovertime. Similarlywith pavements, whesmallcracksandpotholesarerepairedquickly,

the waterstaysout ofthe pavement base, the cracks do rtpandand the pavement lasts much
longer. Almost universally, highway agencies have calculated that timely preservation and
maintenance will cost a little each year but save the agency from large backlogs of deteriorated
bridges and pavements that require expensive replacement.

The institutional mission/vision and TAMP objectives also support the seven national
transportation goals which are to: Improve safety, maintain highway infrastructureSO@R

reduce congestion, improve system reliability, improve the freight network to supponemic
vitality, protect the environment, and reduce project delays.

CMA Team Asset Management Objectivéd-5
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Chapter 2. Measures and Targets for Asset Condition

Photo 2-1: La Plata Lake close ftesus Izcoa Moure Cab&ayed Bridge

This chapter discusses the measures and targets adoptdeRIyTAo manage its NHS. Federal
regulation established national performance measures for the condition of the NHS bridges and
pavementst®In 2018 PRHTANd all State DOTs adopted these measures and established targets
for the NHS pavements and bridgés required, the targets were updated in December 2022.

The regulation also requirddRHTAO coordinate with the Metropolitan Planning Organization
(MPO) n the selection of targets?RHTAand the MPO agreed on the targets included in the
TAMP and signed an agreement formalizing the tasgéction process and sharing on April 29,
2022 Refer toAppendixBfor evidence of the meeting and a copy of the agreement

2.1 Pavement Condition Measures

Federal regulatiomalso sets minimum allowable pavement conditions of no more than 5 percent
Poor pavement on the Interstates! Data for these measures. targets, and measurement of
minimum allowable conditions must come from the Highway Performance Monitoring System
(HPMS)

Federally required measures for assessing pavement conditions for the NS are:

1623 CFR Part 490
17490.315 Establishment of minimum level for condition of pavements.
18490.307

CMA Team Measures and Targets for Asset Conditi@il
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Percentage of the Interate pavement irGoodcondition
Percentage of the Interstate pavementsHoorcondition
Percentage oNHS Nornterstatepavements irGoodcondition
Percentage oNHS Nornterstatepavements irPoorcondition

HwnpRE

The pavements are measured by lane milesae Imile is one lane wide and one mile long.
Federal regulation specifies how pavements are measured, categorized, and r&&edds$-air,

or Poor The Federal measure is based on four pavement condition metrics. For asphalt
pavements the rating is basead the International Roughness Index (IRI), percent of cracking and
rutting. For concrete pavements, the measure is based on IRI, cracking, and faulting.

Roughness is measured by the IRI that assigns ratings based upon the inches per mile of
roughness. Riting is the longitudinal depression in the wheel path in bituminous pavements and

is measured in inches. Faulting is the vertical misalignment of pavement joints in concrete
pavements and is measured in inches. Cracking is defined as a fissure or distowfi the
pavement surface not necessarily extending through the entire thickness of the pavement.
Cracking Percent is defined as the percentage of pavement surface exhibiting cfdcking.

Table2-1: FHWA Condition MetricsCalculation of Performance Measures
bl { tI @SYSYG wk GAy 3 {(

IRI Rutting Faulting Cracking (%)
Condition Asphalt & Concrete  Asphalt Concrete
(inches/mile) (inches) (inches) Asphalt ~ Concrete
Good < 95 0.2 0.1 5 5
Fair <= 170 0.4 0.15 20 15
Poor > 170 0.4 0.15 20 15

Table2-1 shows the FHWA metrics used for the computation of pavement ratihitise Federal
regulation requires that two of the three performance metrics be ralRabrbefore a pavement
section is raed Poor. Also, a pavement section is rat€bodonly if it is ratedGoodfor all three
conditions. Pavement sections not rat&bodor Poorare rated Fair.

Depending on what metrics led to Roor rating, two pavements may require very different
treatments. Table 2.2 shows the more granular pavement condition rating metricSRRTA
adopted that are aligned to the FHWA condition metrics to categorize pavements. Comparing
the pavement rating scales rable2-1 and Table2-2 shows that a pavement sectiamder the
Federal measuresan be close to beingooror close to beingsoodand still be rated as Fair. This
more granular approach supporBRHTAwvith a more targeted selection of treatments for Fair
pavements.

19 Highway Performance Monitoring System Field Manual, December 2016.
2020 490.311 Calculation of pavement metrics

CMA Team Measures and Targets for Assein@ition| 2-2
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Table2-2: PRHT®a a2 NB DNJ ydzf | NJatingM&riesSy G / 2y RA (A

Distress Criteria
riteri IRI Rutting or Faultin Crackin L
. Lci:mti?f:r Asphalt & : ° Oyera]l e
Gondition Code Individual Concrete ConS|d§r|ng the Thre
Distresses Norr Asphalt| ConcreteAsphal{Concrete Distresses
NHS NHS
Good G < 95 135 0.2 0.1 5 5 3G
2G & FlorF2
1G&2FlorF2or
Fair toGood F1 < 110 185 0.3 0.12 10 10 Combination
3FlorF2or
Combination
Fair F2 < 130 235 | - | - 15 | ----- Other Combinations
. >1F3 and no P
Fair toPoor F3 <= 170 285 0.4 0.15 20 15 1F3 and 1P
Poor P > 170 285 0.4 0.15 20 15 >1P

NonNHS IRI criteria adopted by PRHTA is based on research by Arhin , Noel, and Ribbiso entitled Acceptable International
Roughness Index Thresholds based on Present Serviceability Rating, published on the Journal of Civil Engineeringl®esearch (20
5(4) 90-96).

2.2 Pavement ConditiorShort TermTargets

PRHTAas establisheghavementtargetsbased upon forecasted conditions in 2023 and 2025.
Thosedargetsare indicators of interim conditions and performance levels. They show RIMTR

is progressing toward its longéerm goals for the condition and performance of the NHS.

Per CFR 490, transportation performance management (TPM) requirements, StatenDSITs
establish 2year and 4year targets for percentoodand percentPoorfor the Interstate andNHS
NontInterstate pavements?? State DOTs must also report on the performance every 2 and 4
years to show progress. The lasy@ar TPMmid-performance reprt was submitted byPRHTA

in October 2020. The-year, full performance report that was scheduled for submission in
October 2022was delayed due to some technical issues with the FHWA TPM weB§ttdTR a
Full performance report as directed by FHWassubmitted Dec 16, 2022,

PRHTAestablished new ¥ear and 4year pavement targets for 2@and 2025 for the next
reporting period?* Table2-3 showsthe new 2year and 4year pavement targets established by
PRHTA

21 The preamble to the final asset management rule in 23 CFR Part 515 states/tratahd 4year targets should

be interim indicators of condiins as States progress toward a ldegn SOGRAIso, the TPM reporting format

states that the 2year and 4year targets should reflect expected conditions in the targeted years.

22 490.107 Reporting on performance targets.

2 FHWA Memorandum HISBD, Adjusment to the 2022 TPM Biennial Reporting Timelines, Oct 4, 2022.

24 Although 2year and 4year targets are set in 2022, the target years are 2023 and 2025. This is because the targets

are based on condition data collected in 2021. Thee@r MidPerformanceand 4year FullPerformance Reports

gAfft aaSaa O2yRAGA2ya o6laSR 2y GKS LINBOSRAy3I &SI NRa R
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Table2-3: Pavement Condition Targets

PRHTAPavements Targets for 2 and 4 years

Condition Measure 2-year (203) 4-year (205)

Interstate Pavements iGoodCondition 20.0% or more 25.0% or more
Interstate Pavements iRoorConditionPoor 11.0% or less 11.0 % or less
Nort Interstate NHS Pavements@oodCondition 5.0% or more 10.0% or more
Nort Interstate NHS PavementsBoorCondition 12.0% or less 14.0% or less

Thechapter on Asset Inventory and Conditions discusses the progress maeleHbj/Aover a

decade. The trends show th&RHTASs moving closer to thdongterm goal ofInterstate

pavement being less than 5 perceRoor However, conditions temporarily decline until
pavement reconstruction projects are delivered by 2026. The Investment Strategy Chapter
elaborates on how the gear and 2 S NJ (I NASGa O2 Y ks str&efyito t wl ¢ 1
reach no more than 5 percefoorInterstate pavement.

2.3 Bridge Condition Measures

The Federal regulations state thahé bridge measuré® calculations will utilize data
documented in the National Bridge Inventof)BI).The bridges and culvertbat are over 20

feet in length on the NHS are included in this TAMP. The Federally required bridge condition
measures are?®

1. Percentage of NHS bridges classified &aandcondition
2. Percentage of NHS bridges classified @oiorcondition

Federal regulation specifies how bridges are measured, categorized, rated, and classified as
Good Fair, orPoor. The federal measure for assessing bridge condition is based on three NBI
items and their condition ratings. For bridges the items are the substructure (item 60),
superstructure (item 59), and deck (item 58). The method of assessment to determine the
classification of a bridge will be thiewestcondition rating of the three NBI iten$ The bridges

are measured by deck areaot the number of bridges.

Culvertsxating and classification @éood Fair, orPooris based on the overall condition rating

of the culvert and is captured in the NBI item BZ.able2-4 shows the condition rating and
classification for each of the four items. Each is ratech@tale of @ and classified aSood

Fair, orPoor. Each bridge is assigned the lowest rating of the three NBI items. The culvert is
classified assood Fair, oiPoorbased on the same rating scale for the NBI item 62.

25490.407. National performance management measures for assessing bridge conditions.

26 490.407, National performance management for assessing bridge condition.

27490.409 (b)Calculation of National performance management measures for assessing bridge condition
28 490.409, Calculation of National performance management measures for assessing bridge condition.

CMA Team Measures and Targets for Asset Conditi@4



Puerto Rico Transportation Asset Management Plan 2088al| December 29, 2022

Table2-4: FHWA Condition Metrics for Bridge Rating

FHWACondition Definition TAMPCriteria
Rate | Condition Definition Component
N Not applicable. Rate Condition
9 Excellent = N | Not Applicable
8 VeryGood <= 4 | Poor
7 Good = 5 | Fair toPoor
6 Satisfactory = 6 | Fair Satisfactory
5 Fair >= 7 | Good
4 Poor Overall
g gi;:g;ls The overall br_idge condition is determined by
- . the lowest rating of deck, superstructure,
1 Imminent Failure
. substructure, or culvert.
0 Failed

2.4 Bridge ConditiorShort TermTargets

As with pavementsPRHTAas establishedridgetargetsbased upon forecasted conditions in
2023 and 2025. Thogargetsare indicators of interim conditions and performance levéksble
2-5 shows the year and 4year NHS bridge condition targets establishedPBHTAo support
the TPM bridge requirements.

Table2-5: Bridge Condition Targets

PRHTA Bridge Condition Targdts 2 and 4 yearseck Area)

Condition Measure 2-Year target (2023) 4-year target (2025)
NHS Bridges iBoodCondition 15% or more 15% or more
NHS Bridges iRoorCondition 10% or less 11% or less

PRHTAas made significant progress in maintaining the condition targets for the percentage of
PoorNHS bridgesHowever, the percentage of NHS bridge®aorconditioncouldincrease as
explained in the Investment Strategy chapt&hat chapterdiscusses howridge conditions are
forecasted todeteriorate for several years before improving again untdlee most likely
investment strategyshown in Scenario 1. Also, he chapter on Summary Condition of Assets
discusseshe trend of bridge conditions over the past 20 years.

2.5 LongTermSO®

Although States must set shearm targets for two and four years, the intent of asset
management is to achieve and sustais@Gnhdefinitely. PRHTAlefines its longerm SOGRs
achieving and maintaining its bridge and pavement targets, as shoWabie2-6, through 2032,
the final year of this TAMP perio@lable2-6 also shows the long term desired SOGR
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Table2-6: Long Term Targets

Desired Long Term

Performance Measure (11(;61;22:5) SOGR

(10 years omore)
Interstate Pavements i@oodCondition 25.0% or more 25.0% or more
Interstate Pavements iRoorConditionPoor 5.0% or less 5.0% or less
Non Interstate NHS PavementsGoodCondition 10.0% or more 10.0% or more
Nor Interstate NHS PavementsRoorCondition 18.0% or less 10.0% or less
NHS Bridges iBoodCondition 15% or more 15% or more
NHS Bridges iRoorCondition 10% or less 10.0% or less

The 10year target shown irmable2-6 is based on forecasted conditions as per the expected
budget As the priority is to achieve the Interstate targedsailable resources will be directed
towards that.As a resultNHS Norfinterstatewill reflect an increase inthe percentageof Poor,
hence the conservative targeDnce the Interstate targets are achieved by the end of thgedy
period, it is expected that they can be maintained with l@sgestment. Thereforemore
resourcescan be directed towards Neimtestate NHS so thefPoor percentage can decrease
towards the desired SOGR.
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Chapter 3. Asset Inventory and Conditions

Photo 3-1: Dos Hermanos Bridge Connectingri@ado Urban Center with Islet of San Juan

the condition of NHS pavements and bridges, regardless of owneiships description
must include the condition of the bridges and pavements based upofréaeralbridge
and pavement performance measures. Furthermore, the description should be informed by the
23 CFR Part 667 evaluation. That is an evaluation of locademmaged more than once since
1997 during officially declared emergency events such as hurricanes.

I he asset management regulation requires the TAMittude a summary description of

3.1 Puerto Rico Highway Network

This TAMP only addresses the National Highway System bridges and pavements. However, the

rest of the Puerto Rico highway systenfluences how muchiPRHTAcan invest in the NHS.

l'f 6K2dAK t dzZSNIIi2 wAO2Q&a bl { ySGg2N] ANAINMFS 2F |
Puerto Rico highway network is disproportionately large. This is because many of the other States
KIS aKSYStNi#zad ¢KIFG YSIya GKFaG Ylye 2F GKS 3
maintainednot by the State but by cities, counties, and townships. That is not the case in Puerto

Rico. The Commonwealth in Puerto Rico manages most of the small locatlrabdeovide the

only access to many communities. Maintaining M@n-NHS roads influences how mueRHTA

and the Drectory of Public Works (DPW) can invest in the NHS.

2923 CFR 515.9(d)(3)
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